Investigation of the role of micellar phospholipid in the preferential uptake of cholesterol over sitosterol by dispersed rat jejunal villus cells.
The uptake of radioactive cholesterol and sitosterol by rat jejunal villus cells was examined using mixed micellar solutions containing sodium taurocholate, equimolar mixtures of the two sterols, and a variety of phospholipid types. The addition of phospholipid to the incubation solutions reduced the cellular absorption of both sterols and gave rise to uptake kinetics that were linear with time. In the presence of egg yolk phospholipid, uptake of the sterols by villus cells occurred with a modest preference for cholesterol over sitosterol. The ratio of accumulated cholesterol/sitosterol increased from 1.0 initially to 1.23 +/- 0.04 (n = 18) after a 30-min incubation at 37 degrees C. The selectivity displayed in the villus cells increased significantly as egg phosphatidylethanolamine was added to the egg phosphatidylcholine (PC) preparation in micellar solution. It was markedly decreased when dipalmitoyl PC or the primarily saturated egg yolk sphingomyelin were incorporated into the micelles. In every case examined, phospholipid was taken up by the cells concurrently with the sterols. The selectivity between cholesterol and sitosterol was maintained when the donor species were multilamellar vesicles composed of egg PC and the sterols, but not when the donor particles were albumin-stabilized sterol dispersions or taurocholate solutions in the absence of PC. The results show that the selective absorption of cholesterol over the plant sterol occurs only in the presence of unsaturated phospholipid. The phospholipid may act by influencing the permeability of the cellular membranes to the two sterols or the rate of sterol desorption from the phospholipid-containing micellar or liposomal carriers.(ABSTRACT TRUNCATED AT 250 WORDS)